Berberine ameliorates pro-inflammatory cytokine-induced endoplasmic reticulum stress in human intestinal epithelial cells in vitro.
Endoplasmic reticulum stress (ER stress) in intestinal epithelial cells (IECs) plays an important role in the pathogenesis and perpetuation of inflammatory bowel disease (IBD). The aim of this study is to explore the potential of berberine (BBR) in regulating pro-inflammatory cytokine-induced ER stress and apoptosis in IECs. ER stress in cultured Caco-2 cells was induced by IFN-γ/TNF-α and tunicamycin, respectively. The experimental groups were pretreated with BBR. Cell viability was determined by MTT assay. In vitro apoptosis was examined by flow cytometry using annexin V-FITC labeling. The molecular markers of ER stress, including GRP-78, p-JNK, caspase-12, and cleaved caspase-3 were analyzed by Western blot. Xbp-1 mRNA splicing was detected by RT-PCR. Pretreatment of BBR helped to survive in cytokine-induced Caco-2 cells. BBR significantly attenuated cytokine-induced Caco-2 apoptosis. GRP78 expression and xbp-1 mRNA splicing were enhanced significantly in the presence of IFN-γ/TNF-α and tunicamycin, and they could be dampened by BBR. Further study revealed BBR could downregulate JNK phosphorylation, and the level of caspase-12 and cleaved caspase-3. Berberine can ameliorate pro-inflammatory cytokines induced ER stress in vitro, and it might be one of the targeted therapeutic agents for IBD.